Interactions of iron-anthracycline complexes with living cells: a microspectrofluorometric study.
The interaction of iron-anthracycline complexes with tumor cells has been studied using microspectrofluorometry. The anthracyclines used were adriamycin, 4'-O-tetrahydropyranyladriamycin and daunorubicin. In every case, a 1:3 Fe(III)-anthracycline complex is formed. The three daunorubicin molecules that bind to one Fe(III) are not chemically modified through complexation with iron. In the case of the Fe(III)-adriamycin and Fe(III)-4'-O-tetrahydropyranyladriamycin complexes, about one of the three anthracycline molecules is chemically modified, yielding a highly lipophilic derivative, the 7,8-dehydro-9,10-desacetyladriamycin. The others molecules remain unchanged, i.e., highly hydrophilic in the case of adriamycin. These two species have a different fluorescent spectrum and can be identified inside the cell, using microspectrofluorometry. In the case of the Fe(III)-adriamycin complex, the lipophilic derivative is more rapidly internalized in the cell than the hydrophilic one. Diffusion into the plasmic membrane is the limiting step for the uptake of anthracycline by cells; this means that the plasmic membrane speeds up the dissociation of the Fe(III)-anthracycline complex.